Background: Acute poisoning is a common cause of admission to emergency departments (ED) and often needs treatment in the intensive care unit (ICU). Breathing and pulmonary complications are frequent causes of morbidity and mortality in acute poisoning. Aim of the work: To study respiratory system affection in acute poisoned cases as regarding: socio demographic pattern, their clinical manifestations, investigations and outcome according to poisoning severity score (PSS). Patients and methods: It is a prospective study that was conducted at Menoufia poison and dependence control center (MPDCC) through one year from the 1st October 2016 to the end of September 2017. All acute poisoned cases with respiratory system affection admitted to MPDCC were studied. The socio-demographic and clinical data were collected from each patient in a designed clinical toxicological sheet. The studied cases were classified according to the poisoning severity score. Results: the study included 116 patients. The incidence of respiratory system affection among total numbers of acute poisoned cases during the period of the study was 4.2%. The most common age of cases was < 5 years (42.2%). Males outnumbered females (54.3% versus 45.7% respectively). Regarding (PSS); 41.4% of cases were of moderate grade. As the causing substance of acute poisoning, cholinesterase inhibitors and corrosives were the most prominent causative agents (30.2% and 27.6% respectively). Oral ingestion was the common route of administration (74.1%). ICU admission was indicated for 29.3% of cases. Mortality rate constituted 10.3% of cases. Conclusion and recommendation: Respiratory system affection is an important cause of morbidity and mortality in acute poisoned cases. Respiratory system affection in acute poisoned cases can occur with a lot of poisons mostly with cholinesterase inhibitors and corrosives. Children less than 5 years were commonly affected. Therefore it is recommended to conduct educational programs in rural areas, restrict the availability
INTRODUCTION
Morbidity and mortality due to acute poisoning is a major public health problem in many countries (Malangu and Ogunbanjo, 2009).
Respiratory complications and breathing difficulties are important risk factors in increasing morbidity and mortality rates in acute poisoned patients (Olson, 2012).
Respiratory system is commonly affected in acute poisoning as multiple poisons cause respiratory toxicity either due to poison itself by central or peripheral mechanisms or due to its complications of poisoning as aspiration pneumonia and prolonged ventilation (Stolbach and Hoffman , 2011).
Common poisons that cause respiratory system affection in acute state are anticholinesterases, organophossphorous nerve agents, drug overdose as opioids and other central depressants, animal bite particularly snake bite, carbon monoxide poisoning, hydrocarbons and corrosives (Little, 2015).
Acute poisoning associated with respiratory impairment is very dangerous and may needs treatment in intensive care unit (ICU) because they may cause life-threatening complications that may result in death (Jayakrishnan et al., 2012; Khodabandeh and Agin, 2016).
AIM OF THE WORK
This work aims to study respiratory system affection in acute poisoned cases as regarding: sociodemographic pattern, their clinical manifestations, investigation, classification according to poison severity score, treatment and outcome.
PATIENTS & METHODS
This is a prospective study conducted on all acute poisoned patients suffered from respiratory system affection admitted to Menoufia Poison and Dependence Control Center (MPDCC) over one year during the period from the 1 st of October 2016 to the end of September 2017 after obtaining the ethical approval from the ethical committee of Faculty of Medicine, Menoufia University. Also, the permission of authority of Menoufia Poison and Dependence control center (MPDCC) which follows Menoufia University hospitals was taken before the study. The study included patients of both sexes and different age groups after taking their written valid consent from them or their guardians. Smokers and patients who had past history of chest disease were excluded from this study. Detailed history was taken regarding sociodemographic data (age, sex, residence, marital status and occupation), types of poison, clinical manifestations, investigations, classification of cases according to poison severity score (PSS), treatment and outcome. The studied cases were classified according to the poison severity score which is a four scale grading as (0) none, (1) minor, (2) moderate, (3) severe and (4) fatal (Person et al., 1998).
Laboratory (as arterial blood gases) and radiological (as chest xray and computed tomography (CT) of chest) investigations were done when needed. Analytical toxicological tests (as thin layer chromatography, serum Pseudocholinesterase levels, and immunoassay rapid detection kits) were done when needed.
Stroboscopy was done when needed.
Statistical analysis:
Data were collected, tabulated and statistically analyzed using a personal computer with Statistical Package of Social Science (SPSS) version 20 and the following statistics were applied: descriptive statistics as percentage (%) and analytic statistics as Chisquare test and fisher exact test. P value > 0.05 was considered statistically non-significant. P value < 0.05 was considered statistically significant. P value less than 0.001 was considered statistically highly significant (Hansen et al., 2009)
RESULTS

Figure (1):
The incidence of respiratory system affection in acute poisoned cases during the period of the study was 4.2%. This study is a prospective study carried on 116 acute poisoned cases suffered from respiratory system affection attended to MPDCC.
The most affected age group was children < 5 years (42.2%). More than half of patients were males (54.3%) and the studied patients were mainly from rural areas (60.3%) (Table 1) On studying the sex differentiation in different age groups, there was statistically highly significant relation (P value = 0.001) where females outnumbered males in age group 10-<20 years (34% versus 11.1% respectively) while males outnumbered females in age group 20-40 years and >40 years (30.2% and 20.6% versus 9.4% and 7.5% respectively) ( Cholinesterase inhibitors and corrosive poisonings were the most common cause of respiratory system affection (30.2% and 27.6% respectively) followed by drug overdose, hydrocarbons toxicity, animal bite toxicity and carbon monoxide & other gases inhalation toxicity (12.1%, 11.2%, 9.5% and 9.5% respectively). Accidental exposure to poisoning was the most common mode of exposure (79.3%) followed by suicidal poisoning (20.7%) with no homicidal cases. The majority of cases was exposed to poison through oral route (74.1%) followed by inhalation, biting, skin contamination and injection (12.9%, 9.5%, 2.6% and 0.9% respectively).
Patients that came to MPDCC immediately within 3 hours after poison exposure represented 71.6% while 18.1% came within 3 to 6 hours and 10.3% came after 6 hours. 74.1% of cases were referred from other hospitals. Indoor was the major place of poison exposure (73.3%). Most of poisoning exposure occurred in spring (31.9%) and winter (30.2%). (Table  3) The most frequent presentations noticed in the studied cases were dyspnea (59.5%), chest crepitation (52.6%), cough (37.1%), tachypnea (25.9%) and hoarseness of voice (22.4%). (Figure 2) On studying the relation between types of respiratory presentation with age, there was statistically high significant relation between cough and different age groups where the most common cases presented with cough were in age group of < 5 years old and there were statistically significant relations between dyspnea, chest pain, hoarseness of voice, wheezes and crepitation in different age groups. (Table 4) On studying the relation between the presentations of the study cases with the causative poisons, it was observed that the relations between dyspnea, tachypnea, bradypnea, cough, dysphonia, wheezes and crepitation and the causative poisons were highly significant (P value= < 0.001) while the relations were significant with chest pain and cyanosis. (Table 5) Poison severity score was used to estimate the severity of the studied cases. The majority of cases were in moderate grade (41.4% of cases), followed by mild, severe and fatal grades (28.4%, 19.8% and 10.3% respectively) (Figure 3) .
Regarding the investigations that were done to the studied cases, arterial blood gases were done to 70.7% of cases. Acidosis was noticed in 40.2% of them followed by mixed metabolic acidosis and respiratory alkalosis and respiratory alkalosis (29.3% and 19.5% respectively). (Table 6 Table (7) shows statistically significant relation between the CT findings and the different age groups where most of abnormal findings were presented in 10-<20 years and >40 years (24% and 29.4% respectively). It was also noticed that statistically significant relation was found between age and causative poisons where corrosives and hydrocarbons were common in age of < 5 years (40.8% and 26.5% respectively) and cholinesterase inhibitors were common in age of 10-< 20 years.
On studying the relation between the ABG findings and age, the relation was significant where acidosis was found commonly in age of < 5 years and 20-40 years (30.3% for each), respiratory alkalosis was found commonly in the age of < 5 years (43.8%) but mixed acidosis and alkalosis was found in age of 10-< 20 years (37.5%). (Table 8) The relation between ABG findings and poison type was significant where acidosis was found commonly with cholinesterase inhibitors and drug overdose (39.4% and 36.4% respectively) while respiratory alkalosis was found commonly with CO and other gas inhalation (31.3%). (Table 8) Regarding the cases' outcome, the majority of cases were completely cured (65.5%), cure with complications was noticed in 10.3% (as chronic laryngitis (3.4%), tracheostomy (1.7%), ventilator associated pneumonia (2.6%), dysphagia, esophageal stricture and surgical emphysema (0.9% for each)) and mortality represented 10.3% of cases (the main cause of death was anticholinesterase poisoning (58.3%)) (figure 8)
This study reveals that the relation between the different routes of exposure and the severity grades of the studied cases was statistically significant where oral intake was the common in all severity grades while injection was the route in moderate grade cases only and skin contamination was the route in moderate and severe grade cases only (table 9) The study also shows statistically high significant relation (P value= <0.001) between the route of exposure to poison and the need for ICU admission where most of bitten cases (81.8%) and the case who injected the poison were admitted in ICU while most of cases who ingested the poison didn't need admission in ICU (75.6%). (Table 9) Table (10) revealed statistically high significant relation between the severity grades of the studied cases and the poison type (P value = <0.001) where severe and fatal Egypt J. Forensic Sci. Appli. Toxicol.
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grades were commonly associated with anticholinesterase poisoning. Our study showed statistically high significant relation between the severity grades of the cases and their need to ICU admission as all cases of fatal grade and 69.6% of severe grade were admitted to ICU (P value = <0.001). (table 10) This study showed statistically high significant relation between the severity grades of the studied cases according to PSS and the duration of their hospital stay (P value = <0.001), as patients who stayed for up to 24 hours were mainly of mild and moderate grades (60.6% and 33.3% respectively) while patients who stayed for more than one week were mainly of severe and fatal grades (34.8% and 41.7% respectively).
The difference between the severity grades of cases and their outcome was statistically highly significant (P value = <0.001), where most of mild (93.3%) were cured completely while complicated cases were of moderate and severe grades (10.4% and 30.4% respectively).
DISCUSSION
Respiratory system is often affected in acute poisoning as a lot of poisons can cause respiratory toxicity by several mechanisms. Several poisons may cause central or peripheral respiratory system affection in addition to acute poisoning complications as aspiration pneumonia and prolonged ventilation (Stolbach and Hoffman , 2011)
The incidence of respiratory system affection in acute poisoned cases through the period of the study was 4.2% as the total admitted cases were 2724 cases and the respiratory system affection was found only in 116 cases. Regarding sex, males outnumbered females (54.3% versus 45.7% respectively).
The high incidence of poisoning in males may be due to high exposure rates to poisoning in work places especially in fields due to insecticides handling during spraying trees and snake bites (Mate et al., 2017) .
This study showed statistically significant relation between gender and different age groups. Females outnumbered males in age of 10-<20 years while males outnumbered females in age of 20-40 years and >40 years. The increased incidence in males in this age group of >20 years may be due to they are the only earning members of their families so they are more vulnerable to stress as unemployment and marital problems in addition to occupational hazards to poisoning as insecticides and animal bites in fields, while increased incidence in females in age of 10-<20 years may be due to their vulnerability to stress during puberty, emotional status of young girls and domestic violence This study revealed that, the most common poisons causing respiratory system affection were cholinesterase inhibitors (30.2%) followed by corrosives (27.6%).
Gangal and Haroon, (2015) noted that 1.34% of patients in their study suffered from respiratory distress and the most common toxic agents were insecticides followed by corrosives.
Cholinesterase inhibitors was reported to be the common cause of respiratory complications in many studies as Bhat et al., ( Ingestion of the poison was the most common route of exposure (74.1%). It may be because most of respiratory toxicants present in liquid form and easily to be ingested as cholinesterase inhibitors, corrosives, drugs and hydrocarbons (Coskun et al.,  2015) .
There was statistically significant relation between the different routes of exposure and the severity grades of the studied cases where oral intake was the common in all severity grades. This may be due to most of respiratory toxicants in this study are available in oral formulation and easily to be ingested.
There was statistically high significant relation (P value= <0.001) between the route of exposure to poison and the need for ICU admission where most of bitten cases (81.8%). This may be due to patients of animal bites specifically poisonous snake bites were more susceptible to respiratory muscle failure and they are in great need for mechanical ventilation in ICU (Mehvish et al., 2016) .
The same result was reported by Al-Barraq and Farahat ( Accidental poisoning was more frequent between the studied cases represented 79.3%. Careless labeling and unsafe storage of poisonous substances may be causes of accidental poisoning, beside that lack of parental supervision may increase incidence As regard referral data, 74.1% of the studied cases were referred from other health centers. This is may be due to that the MPDCC is known to be the only center treating poisoning cases in menoufia governorate so cases came rapidly to it.
Indoor exposure of poisoning represented 73.3% while 26. On studying the relation between types of presentations and the age of the studied cases, there was statistically high significant relation between cough and age where most of cases presented with cough were in age of < 5 years.
Madboly and Elgendy, (2014) agreed with this result in their study at Benha university over one year 2013-2014 who stated that the most poisoned cases were below age of five and cough was the most frequent presentation. This may be due to children below five years try to put everything in their mouth with high risk of vomiting and aspiration which presented with respiratory irritation and cough.
According to poison severity score (PSS), the current study showed that most cases were of The study demonstrated statistically high significant relation between the severity grades of the cases and the duration of hospital stay.
Ebrahimi et al., (2018)
stated that there was more correlation between the real duration of hospitalization and PSS (correlation coefficient = 0.23). Positive correlation indicated that increasing the poisoning severity in the sample led to increasing the criteria mean that cause increasing the hospitalization duration.
This study showed that, there was statistically high significant relation between the severity grades of the studied cases according to 
CONCLUSION
The present study showed that respiratory system is commonly affected in cases of acute poisoning due to poison action or its complications. Respiratory system affection is a major cause of morbidity and mortality in acute poisoned cases. Cholinesterase inhibitors poisoning and corrosives are common respiratory toxicants. Children less than 5 years are more susceptible to acute poisoning induced respiratory manifestations.
RECOMMENDATIONS
Encouragement of early seeking medical advice in cases of acute poisoning especially if associated with respiratory system affection. Proper evaluation and management of poisoned cases should be done to decrease morbidity and mortality. All potentially poisonous chemicals, especially cholinesterase inhibitors and corrosives, should always be stored in secure containers and in a secure place away from children.
